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A Recent Los Angeles Times Headline 



There are many future revolutions to come in information systems! 
And the computer age is just beginning in space! 
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The First Digital Computers 
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The Space Program of the 1960s 
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This 1961 Fairchild Resistor- 
Transistor Logic flip-flop was among 
the first integrated circuits 
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Multiple-player internet games 
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Space Systems Laa 
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Lag Earth processors by about 3 generations! 
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Another Difference: Radiation Effects 
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The number of deep space missions is increasing as 


Cumulative deep space launches 
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The Trend Toward Smaller Spacecraft 



Microspacecraft 
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X2000 and Avionics Miniaturization 



xzuuu hirst Delivery Future Delivery Far Term 
Assemblies on a chip Subsystems “Spacecraft 
on a chip on a chip” 
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System Construction 
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Customers for X2000 First Delivery 



Mars Sample I 

Return I Mars ‘03 Rover 
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System on a Chip (SOAC) 












o £ 


0 

Q 



c 

0 ® 

■S g 

3 « 

? I C 

</> t ~ 

(/) 0 o 

CD Q- 3 

1 ■§ >• "S 

o S» u 


w £ 
c 0 


tr 

0 

v. 

O £ 

0 0 0 
o 2 - 

0 o 
a. j _ 

« 8 Q. 

O 


s I Sfi s s 8 

« 5 Q. .2 3 O a 
® ° E « a a 


gw 

CQ I I I < I 


n 

o 


o ■— 
0—0 

</) 


I l l 


0 

i_ 

0 

o 

DC 

O 

c 

0 


0 

o 


- B 
o 

A 

o 

I $> 

5 < 

i i 








o 

o> 


.2 <o 

S-g 

|°. 
<0 0 

O o 

o C 

If 

o g 
r a) 
o > 

°-c 

£ => 
o 0 


. 2 - b 


CD 


O 

■a 
0 

*-* k. 

2 5 

O) ^ 

0 < 

c Q - 

.£ oc 
c < 
o o 

5 *- 

2 o 

0 i : 

00 ^ 

S> t> jg 

4- 0 — 1 

£«£ 
!d W O 

J! g.E 

H sS -J 


0 

.* 

0 

0 

£ 


v «T 

c 0 

Q. CD 

II 

£ | 

c o 

<D _ u> 
w XJ 

■a 0 

0 -JS 

c £ 

O) 0 

w c 

0 0 

Q 3 


^ o 
0 +- 

£ >» 
.0)£ 

0 0 
0 c 

T3 O 

■S B 

0 H- 

0 o 
> 0 

* s 

T3 S 

0 a> 
0 

0 

E g 

o. E* 
£ 5 


~o 0 

c 3 
0 £ 

0 5 
0 T" 

8 o 

g 0 
5 . c 

0 .2 
£ 0 

1 E 

0 = 
0 0 

0 0 
■D 0 
C 0 
3 0 


(DOS 

^ ^ E 


o 

* 

0 

■go 

> 4 - 

£ c 

4= 0 

1 t 
J 5 o 
= °- 

• 9 *E 


O 

co 

k. 

o 

4-» w 
0 > 

3 ■= 

0 o 

£ co 
' Q. 

£ w 
O O 

■O 


0 

4 -* 

c 

0 


■? «> a. 

2 S o 

3 0 0 

S 2 S 

0 0 T3 


O I 

0 <g 

0 £ 


TJ O 
0 3 
C £ 

. 2 * w 
0 *- 

m (A 

Q £ 


E S 


o 0 
E 0 

</> 8 
■a o 
c o 
<o £ 

+£ u. 

«o 

go 


This effort helped to highlight 
challenges of existing design tools and 
provide valuable lessons learned 
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DNA Computing Reconfigurable Computing 
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In the future, autonomous navigation will allow constellations of spacecraft 
to perform tasks together without human-intensive planning and control 
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In the future, spacecraft will not only be able to detect their own problems, 
but will fix many of them autonomously 
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- Synthetic Aperture Radar (SAR) 

- Imaging spectrometers 

- Tomography 
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In the future, radiation hard computers will allow these services to be 
provided from Medium Earth Orbit (MEO) 
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Large space space interferrometry 

Will study chemical composition of planets in other solar systems 
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Conclusion: 



UO-49 

04/12/99 



